
USNO Analysis Center for Sour
e Stru
ture ReportAlan L. Fey, David A. Boboltz, Ralph A. Gaume, Kerry A. KinghamAbstra
tThis report summarizes the a
tivities of the United States Naval Observatory Analysis Center forSour
e Stru
ture from its in
eption in January 2000 to the end of the 
alendar year 2000. The reportfore
asts a
tivities planned for the year 2001.1. Analysis Center OperationThe Analysis Center for Sour
e Stru
ture is supported and operated by the United States NavalObservatory (USNO).The main mission of the Analysis Center is to analyze VLBI data to extra
t intrinsi
 sour
estru
ture information for use in maintaining the International Celestial Referen
e Frame (ICRF).Sour
e stru
ture information is provided in the form of synthesis images and sour
e models suitablefor evaluating sour
es for astrometri
 and/or geodeti
 use and for long{term monitoring of sour
es.Resear
h into the e�e
ts of sour
e stru
ture on astrometri
 position determination is also 
arriedout with emphasis on improving the long{term stability of the ICRF.The web server for the Analysis Center is provided by the USNO. The temporary address is:http://www.usno.navy.mil/RRFID/The Radio Referen
e Frame Image Database (RRFID) web site holds information on the radiofrequen
y intrinsi
 stru
ture of most ICRF sour
es with de
lination greater than �30 degrees.Both the raw data and pro
essed images (with their asso
iated sour
e models) 
an be obtainedfrom this site. Links to the astrometri
 suitability of the sour
es, as derived by Fey & Charlot(2000, Astrophysi
al Journal Supplement Series, Vol. 128, pp. 17{83 and referen
es therein), arealso provided. A new web site devoted ex
lusively to the Analysis Center for Sour
e Stru
ture isplanned.2. Initial A
tivitiesIn De
ember 1999, the USNO proposed to be
ome an IVS Analysis Center. The USNO AnalysisCenter for Sour
e Stru
ture was a

epted by the IVS as a Spe
ial Asso
iate Analysis Center inJanuary 2000.The 
harter of the Analysis Center is to provide produ
ts dire
tly related to the IVS determina-tion of the \de�nition and maintenan
e of the 
elestial referen
e frame." These in
lude, primarily,radio frequen
y images of ICRF sour
es, intrinsi
 stru
ture models derived from the radio images,and an assessment of the astrometri
 quality of the ICRF sour
es base on their intrinsi
 stru
ture.The USNO has, sin
e mid{1996, hosted the Radio Referen
e Frame Image Database (RRFID),a web a

essible database of radio frequen
y images of most ICRF sour
es with de
lination greaterthan �30 degrees. Images are available at both S{band (13 
m) and X{band (3.6 
m), the standardfrequen
ies used for VLBI astrometri
 and geodeti
 observations. Observations are taken fromboth the geodeti
/astrometri
 database and from RDV observations. The RDV experiments area joint 
ollaboration between the USNO, Goddard Spa
e Flight Center and the National Radio1



Astronomy Observatory (NRAO). During ea
h 24 hour RDV session, about 70 ICRF sour
es areobserved at S/X band using the NRAO Very Long Baseline Array (VLBA) antennas togetherwith up to 10 additional geodeti
 antennas. The resulting intrinsi
 sour
e stru
ture informationprovides a valuable resour
e for evaluating the astrometri
 suitability of the extragala
ti
 sour
esused to de�ne the ICRF.The Analysis Center 
urrently has a program of a
tive resear
h investigating the e�e
ts ofintrinsi
 sour
e stru
ture on astrometri
 position determination. Results of this program arepublished in the s
ienti�
 literature.3. Current A
tivitiesSin
e the in
eption of the USNO Analysis Center, three VLBA RDV experiments have beenpro
essed and imaged. These in
lude the RDV07, RDV08 and RDV09 sessions. Pro
essing ofRDV10 is under way.The RRFID has 
ontributed data to the stru
ture analysis of Fey & Charlot (2000). Theresultant \Stru
ture Index" is available from Patri
k Charlot athttp://www.observ.u-bordeaux.fr/publi
/radio/PCharlot/stru
ture.htmlThe USNO and the Australia Teles
ope National Fa
ility (ATNF) are 
ollaborating in a VLBIresear
h program in Southern Hemisphere sour
e imaging and astrometry using USNO, ATNFand ATNF{a

essible fa
ilities. These observations are aimed spe
i�
ally toward improvement ofthe ICRF in the Southern Hemisphere. Plans in
lude strengthening the ICRF in the SouthernHemisphere by a) in
reasing the referen
e sour
e density with additional S/X band (2.3/8.4 GHz)bandwidth{synthesis astrometri
 VLBI observations, and b) VLBI imaging at 8.4 GHz of ICRFsour
es south of Æ = �20Æ. These observations will provide a strong tie between the Northern andSouthern Hemisphere through the overlap with 
ommon sour
es measured from the north. One48 hour imaging session has been 
arried out and is awaiting 
orrelation.Several summer students 
ontributed to the Analysis Center. Sarah Zele
hosky used geodeti
VLBI observations to image 3C418, �nding eviden
e of superluminal motion. Ginger Leonard usedRRFID data to 
lassify ICRF sour
es a

ording to the variability of their intrinsi
 stru
ture.4. Sta�The sta� of the Analysis Center is drawn from individuals who work at the USNO. The sta�and their responsibilities are:Name ResponsibilitiesAlan L. Fey Primary s
ienti�
 
onta
t, Web and data base design and
ontent, Webmaster, Web server administration, VLBAdata analysis (imaging), stru
ture analysisDavid A. Boboltz VLBA data analysis (imaging), stru
ture analysisRalph A. Gaume Liaison to the ICRF Produ
t Center of the IERSKerry A. Kingham Web and data base design and 
ontent, Webmaster, Webserver administration, geodeti
 data analysis (imaging),Mark 4 interfa
e to imaging software, stru
ture analysis2



5. Future A
tivitiesThe following a
tivities are planned:� Continue imaging of VLBA RDV experiments� Make additional astrometri
 and imaging observations in the Southern Hemisphere in 
ol-laboration with ATNF partners� Continue resear
h into the e�e
ts of intrinsi
 sour
e stru
ture on astrometri
 position deter-mination� Continue development of an interfa
e between the Mark 4 
orrelator output and the imagingsoftware� Establish a new web site devoted ex
lusively to the Analysis Center for Sour
e Stru
ture6. Relevant Publi
ationsAnalysis Center produ
ts of relevan
e whi
h are 
urrently available 
an be found in the s
ienti�
literature, e.g.:� \VLBA Observations of Radio Referen
e Frame Sour
es. I.," Astrophysi
al Journal Supple-ment Series, August 1996 issue (Vol. 105, No. 2, Pages 299-330).� \VLBA Observations of Radio Referen
e Frame Sour
es. II. Astrometri
 Suitability Basedon Observed Stru
ture," Astrophysi
al Journal Supplement Series, July 1997 issue (Vol. 111,No. 1, Pages 95-142).� \The Proper Motion of 4C 39.25," Astronomi
al Journal, De
ember 1997, (Vol. 114, No. 6,Pages 2284-2291).� \Geodeti
 VLBI Observations of EGRET Blazars," Astrophysi
al Journal, November 1998,(Vol. 507, No. 2, Pages 706-725).� \VLBA Observations of Radio Referen
e Frame Sour
es. III. Astrometri
 Suitability of anAdditional 225 Sour
es," Astrophysi
al Journal Supplement Series, May 2000 (Vol. 128, No1, Pages 17-83).
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